Abstract
Introduction
A cohomology complex projective n-space is a smooth, closed, orientable 2n-manifold, M 2n , such that there is a class and k D min.k 1 ; k 2 /. The focus of this paper will be G p actions of Type I I 0 , that is, G p actions fixing a codimension-2 submanifold F 2n 2 , and an isolated point.
Two invariants are associated with a G p action of Type I I 0 : the degree of F 2n 2 , the codimension-2 component of the fixed point set, and the complex representation of G p determined by the tangent space at the isolated fixed point, − Ł .M 2n /. has a complex structure and the eigenvalue of the action of a generator g of G p on the normal bundle of F 2n 2 ² M 2n is ½ D exp.2³i = p/ if g is chosen properly. The second invariant associated with a G p action of Type I I 0 , the tangent space at the isolated fixed point, − Ł .M 2n /, is a complex representation of G p , and with the right choice of complex structure, the eigenvalues of the differential of g are contained in the set f½ j : 1 Ä j Ä ¼g, where ¼ D . p 1/=2. Let m j be the multiplicity of the eigenvalue 
nC1 . Note that CP n has a standard Pontrjagin class but not every smooth manifold in the homotopy type of CP n has a standard Pontrjagin class ( [11] , [7] , Theorem 3.1). If n Ä 4 and M 2n admits a G p action of Type I I 0 , then it is a standard action and the Pontrjagin class of M 2n is This paper is organized as follows. Section 2 contains a discussion of the AtiyahSinger g-Signature Formula for G p actions of Type I I 0 (Theorems 2.1 and 2.6) as well as the proofs of Theorem A (Theorem 2.12), Theorem B (Corollary 2.13), Theorem C (Theorem 2.21), and Theorems D and E (Corollary 2.23). Section 3 contains more discussion of the Atiyah-Singer g-Signature Formula for G p actions of Type I I 0 ( Table  3 .5) as well as a numerical congruence (formula (3.13)) which is useful in the study of G 3 actions of Type I I 0 . Section 4 contains some combinatorial results which will be used with the numerical congruence developed in Section 3. Section 5 contains the applications of the materials in Sections 3 and 4 to the proofs of Theorem F (Corollary 5.7) and G (Corollary 5.8).
It is possible to prove theorems like Theorem
A which include some even values of n. If n 6 Á 0, 8 or 14 .mod 16/ and M 2n is a homotopy CP n with a standard Type I I 0 G p action, then every regular Type I I 0 G p action is standard (Theorem A and [6], Theorem 1.4). It follows that if n 6 Á 0, 8 or 14 .mod 16/ and
Degrees, eigenvalues, and an Atiyah-Singer g-signature formula
Berend and Katz have formulated the Atiyah-Singer g-Signature Formula in a way which separates topology and number theory ([1], Theorem 2.2). Topology appears in the formula as integer valued quasi-signatures and number theory is represented in the formula by the complex numbers
The quasisignatures are signatures of self-intersections in the special case of a component of the fixed point set of codimension-2. If 
; n D 2m;
; n D 2m C 1: 
Formulas (2.3) and (2.4) together imply that
If M 2n is a cohomology CP n , then we know that if the orientations are chosen in the way described in the introduction, then Sign.g; M/ D Sign M D C1; n D 2m, and 
We will not need an explicit formula for P.z/ (formula (2.14)) until we prove Theorem C and we will not need an explicit formula for Q d .z/ (formula (3.4)) until we prove Theorems F and G. We record (2. are oriented in the fashion described in the second paragraph of the introduction. The next step is to observe that if the action is regular, then (2.2) and (2. are oriented in the way described in the introduction.
LEMMA 2.10. Suppose that n is a positive integer, p is an odd prime, and that
Before proceeding we record the version of Lemma 2.15 which holds in the special case where M 2n is a homotopy CP n . If M 2n is a homotopy CP n and n ½ 3, then the P L homeomorphism type of M 2n is determined by an n-2-tuple of splitting invariants .¦ 2 ; ¦ 3 ; : : : ; ¦ n 1 / [11] . The splitting invariants are integers and mod 2 integers and PROOF. The degree of the minimal polynomial of Þ 2 1 is . p 1/=2 ( [12] , pp. 220-221) and so .1I n; 0; : : 
The polynomials Q d .z/ can be quite complicated. The table above contains Q d .z/ for 4 Ä n Ä 8. These values can be used in concert with (2.7) and (2.14) to write the full signature formula in terms of the signatures 
The next step is to note that (3.4) implies
. 2 ; x/ Á Ž 2k .d 2 / .mod ²/ and so (3.13) follows from (3.9), (3.11), (3.14) and (3.15). Formula (3.13) will be our main tool in the proofs of Theorems F and G. Note that (3.13 
